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of  Policy  Targets:  A  Positive  Analysis 


KAI  H1ELSCHER 


Zusammenfavsung/  Abstract 


We  show  that,  in  a  two-stage  model  of  monetary  policy  with  stochastic  policy  targets  and 
asymmetric  information,  the  transparency  regime  chosen  by  the  central  bank  does  never 
coincide  with  the  regime  preferred  by  society.  Independent  of  society's  endogenous  choice  of 
delegation,  the  central  bank  reveals  its  inflation  target  and  conceals  its  output  target.  In 
contrast,  society  would  prefer  either  transparency  or  opacity  of  both  targets  As  a  conclusion, 
the  choice  of  the  transparency  regime  should  be  part  of  the  optimal  delegation  solution. 
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1  Introduction 


The  recent  past  of  monetary  policy-making  was  characterized  by  increasingly  inde¬ 
pendent  central  banks  and  a  stronger  focus  on  price  stability  in  many  countries. 
Theoretically,  the  benefits  of  such  a  development  can  be  explained  by  the  research  on 
time-inconsistent  policies  (Kydlaud  and  Prescott,  1077;  Barm  and  Gordon.  1983).  In  a 
seminal  paper,  Hogoff  (1985)  shows  that  a  society'  s  welfare  t  an  be  increased  through 
isolating  monetary  policy  from  political  pressure  (independence)  and  through  aj>- 
pointing  a  central  banker  which  is  more  inflation  averse  than  society  (conservatism).1 
Today,  this  combination  of  independence  and  conservatism  (effective  conservatism)  is 
a  prominent  feature  of  monetary  policy  around  the  world.  For  example.  Fry  et  nl. 
(2000)  show  that,  in  1998.  71(#  of  central  hanks  judge  themselves  as  being  indepen¬ 
dent. 

In  many  countries,  the  institutional  reforms  have  been  accompanied  by  more  trans¬ 
parency  of  monetary  policy-making.  Transparency  is  often  seen  as  an  important  issue 
in  achieving  the  necessary  democratic  accountability  of  independent  and  conservative 
central  banks  (Blinder  ct  ah,  2008,  Dincer  and  Eichengreeu,  2009).  Consequently, 
research  on  central  bank  transparency'  has  grown  rapidly  throughout  the  last  decade. 
One  major  strand  of  the  transparency  literature  addresses  political  transparency  Po¬ 
litical  transparency  refers  to  the  distribution  of  information  between  central  banks 
and  the  private  sector  regarding  policy  goals,  their  priorities  and  quantification.2  Up 
to  now,  the  theoretical  literature  reached  no  consensus  on  the  effects  of  political  trans- 

1  There  is  also  evidence  challenging  the  desirability  of  such  a  delegation  solution.  For  example, 
McCallum  (11195)  jirgiH's  that  the  time-inconsistency  problem  persists  because  delegation  aimiugc- 
n units  might  be  changed  ex  post.  Miuscatelli  ( 1998)  shows  that,  in  the  case  of  uncertain  preferences, 
delegation  might  not  bo  beneficial  Dcmcrtzis  ct  al.  (2001)  reveal  a  conflict  between  fiscal  and 
monetary  policy  under  delegation. 

2Besides  political  transparency  Cerants  (2002)  identifies  four  more  categories:  economic,  procedu¬ 
ral,  policy  and  operational  transparency.  Hahn  (2002)  distinguishes  between  knowledge,  operational 
and  goal  (political)  transparency.  See  Geraats  (2002),  Blinder  el.  al.  (2008)  or  van  der  Crinjsen  and 
Fajfliiiger  (2009)  for  a  detailed  survey  of  the  related  literature. 
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pansncy  on  macroeconomic  performance  and  social  welfare.** 


Figure  1:  Monetary  policy  structure 


Figure  1  illustrates  a  stylized  sequential  structure  of  monetary  polity.  Monel  ary 
policy  is  subdivided  in  two  stages.  The  first  stage  describes  the  entire  determination 
of  the  institutional  setting  with  the  following  sequential  events  First,  society  decides 
on  the  terms  of  delegation;  i.c„  it  chooses  both  the  level  of  independence  and  the 
degree  of  conservatism  of  its  central  bank  (effective  conservatism)  Second,  the  aj>- 
pointed  central  bank  then  sets  the  level  of  political  transparency  In  the  second  stage 
monetary  policy  is  conducted,  with  inflation  and  production  being  t  lie  macroeconomic 
policy  outcome.  While  policy  implementation  in  the  second  stage  is  a  repeated  event, 
the  institutional  setting  in  stage  1  represents  a  long-term  decision 

This  paper  addresses  two  shortcomings  of  the  existing  theoretical  literal  lire  on 
political  transparency  which  can  be  explained  on  the  basis  of  this  simplistic  struc¬ 
ture  of  monetary  policy-making.  First  most  contributions,  that  aim  at  answering  t lie 
question  whether  political  transparency  is  socially  beneficial,  have  a  purely  normative 
perspective.  Hence,  different  from  the  structure  displayed  in  figure  J.  this  literature 


#,VVc  review  this  literature  briefly  in  section  2. 


implicitly  assumes  that  society  itself  is  able  to  elioose  the*  level  of  central  bank  trans¬ 
parency.  But,  in  reality,  most  central  banks  determine  how  transparent  they  arc.  As 
a  consequence,  a  conflict  may  arise  between  the  degrees  of  transparency  chosen  bv  the 
central  bank  and  the  socially  optimal  degrees  of  transparency.  However,  up  to  now, 
there  is  only  little  research  with  a  positive  perspective  to  address  such  a  conflict.4 

Second,  in  the  literature  on  the  optimal  choice  of  transparency,  the  delegation  solu¬ 
tion  is  prevalently  treated  as  exogenous.  Given  the  sequence  of  events  as  illustrated  in 
figure  1.  society’s  choice  on  delegation  and  the  central  bank’s  choice  on  transparency 
are  not  independent  of  each  other.  Consequently,  the  endogenous  choice  of  delega¬ 
tion  should  be  considered  when  analyzing  the  benefits  and  the  choice  of  transparency. 
There  is  a  lot  of  research  separately  addressing  the  endogenous  choice  of  delegation 
However,  to  our  knowledge,  there  is  no  research  which  considers  the  link  between  the 
endogenous  choices  of  delegation  and  transparency. 

This  paper  aims  at  filling  the  described  gaps.  Using  a  simple  neoclassical  time- 
ineonsisteney  framework,  monetary  policy  is  modeled  as  a  two-stage  game  between 
the  private  sector  and  the  central  bank  as  illustrated  in  figure  1  In  the  first  stage,  the 
institutional  design  is  determined.  Society  first  cIioos<*s  the  delegation  solution  and 
the  appointed  central  bank  then  determines  the  transparency  regime  In  the  second 
stage,  monetary  poliov  is  conducted.  We  show  that,  in  a  model  with  stochastic  policy 
targets  mid  asymmetric  information,  the  transparency  regime  chosen  by  the  monetary 
authority,  which  the  model  predicts  to  be  more  inflation  averse  than  society,  does  not 
coincide  with  the  regime  preferred  b\  society.  Independent  of  society’s  choice  of 
delegation,  the  central  bank  decides  to  reveal  the  inflation  target  and  to  conceal  the 
output  target.  However,  society  either  prefers  transparency  or  opacity  of  both  targets. 

Many  central  banks  have  often  been  accused  of  being  too  secretive  (e.g.  Svensson, 
2002).  Our  results  imply  that  central  banks  can  also  be  excessively  transparent. 

‘See  section  2. 
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Furthermore,  the  model's  predictions  with  respect  to  the  publication  of  targets  is  in 
line  with  the  observed  behavior  of  many  central  hanks,  hi  practice.  most  central 
banks  have  transparent,  inflation  targets  but  are  very  opaque  with  respect  to  other 
targets  (Geraats.  2006). 

The  paper  is  organized  as  follows:  Section  2  briefly  reviews  the  related  literature 
Section  3  introduces  the  bask  two-stage  model  of  monetary  policy.  Section  4  analyzes 
the  policy  implementation  process  in  stage  2  and  derives  equilibrium  policy  outcome. 
In  section  5.  the  endogenous  choice  of  delegation  and  transparency  is  examined  Sec¬ 
tion  6  discusses  the  results  in  detail.  Section  7  concludes. 

2  Brief  review  of  literature 

This  theoretical  paper  contributes  to  the  literature  on  political  central  bank  trans¬ 
parency.  We  limit  the  following  review  to  the  theoretical  research  on  the  aspects 
of  political  transparency  which  this  paper  addresses.  Excellent  surveys  of  the  entire 
transparency  literature  are  provided  by  Halm  (2002),  Geraats  (2002).  Blinder  et  al 
(2008)  or  van  der  Cruijsen  and  Eijtfinger  (2009). 

The  theoretical  literature  on  political  transparent  prevalently  argues  in  favor  of 
the  hypothesis  that  transparency  arrangements  matter  for  a  country's  rnacroeeonoiuk 
performance.  However,  the  literature  has  not  yet  come  to  unambiguous  conclusions 
with  respect  to  the  social  desirability  of  transparency.  In  a  seminal  paper.  Cnkierman 
and  Meltzer  (1986)  show  that  higher  transparency,  resulting  from  a  higher  quality 
of  money  control,  lowers  the  inflation  bias  but  restricts  the  policymaker’s  ability  to 
boost  output  through  surprise  inflation  In  a  framework  with  endogenous  wage  sotting 
by  unions,  Sorensen  (1991)  shows  that,  uncertainty  of  the  policy  maker’s  preferences 
may  be  beneficial.  Eijffinger  et  al.  (2000a.  2003)  find  a  detrimental  effect  of  additive 
uncertainty  of  central  banks’  preferences  on  the  inflation  bias  and  on  inflation  van 
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ability  but  also  identify  a  beneficial  effect  on  output  stabilization  for  central  banks 
with  a  large  tinie-ineonsisteney  problem.  Consequently,  transparency  is  not  neeessar- 
il v  welfare-enhancing.  Beetsma  and  Jensen  (2003)  show  that  preference  uncertainty  is 
always  detrimental.  According  to  Hughes  Hallett  and  Libicli  (2006)  goal- transparency 
increases  the  central  banks  accountability  for  price  stability,  lowers  inflation  and  in¬ 
creases  credibility.  Geraats  (2007)  argues  that  optimal  transparency  is  characterized 
by  a  clear  communication  of  the  inflation  target  hut  an  ambiguous  communication  of 
the  output  target  and  supply  shoc  ks.  In  this  journal.  Halm  (2009)  analyzes  the  effects 
of  transparency  in  a  very  general  framework  with  correlation  between  the  stochastic 
employment  target  and  the  stochastic  relative  weight  of  the  policy  targets.  He  finds 
that  society  favors  opacity  if  its  relative  weight  on  inflation  is  sufficiently  high. 

As  argued  earlier,  the  existing  literature  sparely  addresses  the  issues  which  this 
paper  aims  at.  First,  only  few  contributions  explicitly  analyze  a  possible  divergence 
of  the  socially  optimal  transparency  regimes  and  the  preferences  of  a  central  bank. 
Hughes  Hallett  and  Vicgi  (2003)  show  that  the  central  bank  may  benefit  from  lower 
inflation  through  limited  transparency  of  the  relative  importance  of  its  policy  targets. 
Society,  however,  would  prefer  transparency.  Analyzing  the  transparency  of  voting 
behavior  in  central  bank  councils.  Gersbach  and  Hahn  (2008)  show  that  transparency 
is  detrimental  and  might  create  a  conflict  between  socially  desirable  and  individual 
optimal  voting  behavior,  A  conflict  between  practiced  and  socially  desirable  trans¬ 
parent  regimes  is  also  implicit  in  the  analysis  of  ECB  policy  bv  Buiter  (1999)  and 
Svensson  (2002).  Buiter  ( 1999)  generally  attacks  the  ECB  because  of  its  lack  of  trans¬ 
parency,  openness  and  accountability:  Svensson  (2002)  criticizes  the  ambiguous  and 
asymmetric  definition  of  priee  stability  in  the  early  years  of  the  ECB.  The  optimal 
choice  of  goal- transparency  is  analyzed  by  Hughes  Hallett  and  Libieh  (2006).  They 
show  that  goal- transparency  is  socially  beneficial  since  it  reduces  society’s  monitoring 
cost.  Nevertheless,  independent  central  bankers  may  not  practice  transparency  to 
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avoid  accountability. 

Second,  to  onr  knowledge,  there  is  no  research  which  considers  tin*  link  l^twinni 
the  endogenous  clioices  of  delegation  and  transparency.  Apart  from  transparency 
the  delegation  solution  is  endogenously  determined  in  many  papers  on  central  bank 
design  Eijffinger  et  al.  (20001)).  for  example,  analyze  the  optimal  degree  of  conser¬ 
vatism  in  open  economies.  Hughes  Hallett  and  Weymark  (2004,  2005)  or  Lockwood 
et  al  (1998)  apply  two-stage  models  of  monetary  policy  with  an  endogenous  choice 
of  the  institutional  design  in  the  first  stage  and  policy  implementation  in  the  second 
stage.  However,  the  interaction  between  the  endogenous  determination  of  the  different 
features  of  central  bank  design  has  widely  been  neglected. 

3  Theoretical  framework 

We  apply  a  simple  neoclassical  model  and  keep  it  to  a  minimum  complexity  which 
suffices  to  derive  the  results.  The  applied  gan n4- theoretic  framework  stands  in  the 
tradition  of  the  standard  Barro  and  Gordon  (1983)  model  with  stochastic  supply 
shocks.  Aggregate  supply  is  given  by  an  expectations-augmented  Philhps-curve 

//  —  yn  +  tt  —  7T*  +  f ,  (1) 

where  the  (log  of)  output  is  determined  by  the  (log  of)  natural  rate  of  output  y" 
the  rate  of  inflation  tt  u  huh  is  assumed  to  be  perfectly  and  directly  controlled  by  (lie 
monetary  authority,  rationally  formed  inflation  expectations  of  wage  setters  nf  and  a 
stochastic  supply  shock  t  (with  £*[<]  0  and  V'«r[f|  of). 

Social  welfare  is  described  bv  a  standard  quadratic  loss  function 

l’  =  ~  *')2  +  ^(j/  -  y'f- 

where  aA/  denotes  the  relative  weight,  the  median  voter  assigns  to  deviations  of  in¬ 
flation  from  its  optimum  tt*  relative  to  deviations  of  output  from  i/*  >  yn .  The  loss 


function  of  the  monetary  authority  differs  from  social  loss  in  the  target  levels  and  the 
relative  weight  assigned  to  the  goals: 

P  =  i«(7T  -  *)2  +  i  (y  -  yf.  (3) 

with  a  —  \oA/  The  parameter  \  >  0  denotes  the  degree  of  effective  conservatism5 
and  y  —  y*  +  (j  and  n  =  7r*  -f  i  denote  the  stochastic  policy  targets  of  the  monetary 
authority.  Shocks  to  t he  target  can  bo  interpreted,  e.g.,  as  a  changing  committee 
composition  of  the  decision-making  body.  Frequent  changes  in  central  banks’  targets 
seem  to  be  a  relevant  real  world  phenomenon  Fry  ct  al.  (2000)  show  that  39%  of 
their  sample  countries  substantially  revise  the  inflation  target  more  than  annually.  In 
onr  model,  shocks  arc  assumed  to  have  zero  mean  as  well  as  a  constant  and  finite 
variance  (er2.  <t2 *),  are  nncorrelated  (,£[r/i]  —  0,  £[<71]  =  0.  E[er]  —  0)  and  private 
information  of  the  monetary  authority.6 

Monetary  policy  can  be  characterized  by  a  two-stage  process.7 8  Stage  1  describes 
the  determination  of  the  institutional  design  of  monetary  policy.  First  society  chooses 
the  delegation  solution  0  <  \  <  00. 8  Second,  the  appointed  central  hank  decides  on 
the  transparency  regime.  We  distinguish  1  possible  transparency  strategies.  Let  E[tt} 

r,\Ye  do  not  rule  out  the  case  \  <  1,  i.e.  a  monetary  authority  tlml  is  leas  conservative  than 

society. 

—  t)  ami  E[ee]  =  0  seem  plausible  lnrcHii.se  the  (lion-autocorrclated)  roid  shock  liit.s  the 

economy  only  a  tier  the  target  shocks  has  occnrod.  Concerning  the  target  .shocks,  it  would  rather 
seem  plausible  that,  in  the  case  of  stochastic  target  weights,  the  targets  shocks  are  correlated  with 

the  stochastic  weights  (Malm,  2009).  In  onr  interpretation,  it  seems  adequate  to  assume  110  sys¬ 

tematic  relation  between  the  shocks:  i.e..  'adjustments*  of  the  iiiHation  target  are,  on  average,  not 
accompanied  L»y  different  output  targets  (E[r/f]  =0). 

7llnghes  Hallet  and  Wevinark  (2001,  2(K)5)  and  Lockwood  et  al.  (1998)  use  a  similar  two-stage 
framework  with  an  endogenous  choice  of  the  institutional  design  of  a  central  bank. 

8  Note,  that,  we  do  not  analyze  if  delegation  is  beneficial.  According  to  Rogoff  (1985),  delegating  to 
an  effectively  conservative  central  bunk  enhances  social  welfare.  However,  information  asymmetries, 
e.g.  on  policy  targets,  imply  additional  cosis.  This  could  in  fact  lead  to  higher  social  welfare 
under  non-delegation.  I11  the  reminder  of  the  paper,  we  focus  on  an  analysis  of  monetary  policy 
under  delegation.  Also,  one  could  imagine  tliut  society  strategically  chooses  the  'initial*  targets  of 
monetary  policy.  Mishkin  and  Sclnnidt-Hebel  (2002)  argue  that  there  is  a  strong  heterogeneity  with 
respect  n>  who  cIkmmch  the  targets  in  reality.  Therefore,  we  do  not  explicitly  model  t lie  choice  of  the 
targets  am]  assume  the  ’initial*  central  bank  targets  to  coincide  with  the  socially  optimal  value1*. 
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and  E'[fj\  denote  the  iufnriimtioii  on  the  policy  targets  available  to  tin*  public1 


=  Km  +  r„r.  (I) 

v[a]  =  </'  +  (r>) 

With  Tn  —  Ty  —  I  there  is  perfect  transparency  of  both  targets.  With  Tn  =  r„  =  ti  the 
mitral  bank  discloses  no  information  on  the  targets  (perfect  opacity )  There  are  also 
two  mixed  regimes  With  r, r  =  1  (0)  and  ru  =  0(1)  there  is  transparency  (opacitv) 
of  the  inflation  target  hut  opacity  (transparency)  of  the  output  target  We  do  not 
take  into  account  noisy  disclosure  of  information  (see  e.g.  Morris  and  Shin.  2002  or 
Geraais.  2007);  i.r  ,  the  central  bank  is  able  lo  perfectly  signal  the*  target*.10 

in  stage  2t  the  actual  policy  implement  at  ion  process  takes  place.  The  sixineniial 
structure  is  as  follows:  First,  the  shocks  to  the  policy  targets  oeeur  and  the  monel  irv 
authority  discloses  information  on  the  actual  targets  depending  on  the  transparency 
solution  as  described  above.  Second,  wage  setters  form  inflation  expc'clatious  witlioiil 
knowledge  of  the  supply  shock  and  given  the  information  on  the  policy  targets.  Third, 
the  shock  f  occurs.  Fourth  tin*  monetary  authority  implements  tin*  rate  of  inflation 
minimizing  ils  loss  function 

The  model  is  solved  hv  backward  induction.  In  a  first  step,  equilibrium  inflation 
and  output  is  determined  (stagc-2-game).  given  ihe  transparency  regime  (r*.  ry)  and 
the  delegation  solution  (\)  chosen  in  stage  t  Then,  the  institutional  arrangements 
resulting  from  the  stage- 1 -game  are  identified  using  the  expectations  of  the  policy 
outcome  in  stage  2 

0  Hence.  wr*  ulerprel  transparency  us  tbs.  lining  information  on  the  Inn  target  valors  leaving  ill* 
distribution  of  shocks  (inch  it  aged.  si*e  e.g  llalin  (2009). 

1(,We  can  exclude  strategies  with  (l  <  r„  <  t  and  0  <  rv  <  I  Besides  simplifying  tin*  fonnal 
analysis  il  appears  feasible  since  we  analyze  the  rase  **f  mi  ex  ante  cl  mice  of  the  Iraiispnn  ur\  ri'j’iiin ■ 
Similiir  lo  l lie  Hognlf  (1985)  delegation  solution,  il  is  implicitly  assumed  lint!  ibis  institutional  design 
is  credible  mid  not  revised  ex  )H»st  Hence  in  Mas  (wiper  we  do  not  analyze  lbr  incentives  of  cenl  ml 
banks  lo  deviate  from  ibis  ‘rule-tawed’  Iranspareui  v  once  the  regime  is  established  mid  the  policy 
implementation  process  lakes  place 
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4  Stage  2:  Monetary  policy  implementation 


Using  backward  induction  the  stage- 2-game  is  solved.  Minimizing  the  loss  of  the  mon¬ 
etary  authority  (3)  subjwt  to  the  Phillips-cnrve  (1)  with  respect  to  tt  and  considering 
the  private  sectors* 1  rational  expectations  yields  equilibrium  inflation  and  output:11 


,rT'-T»  =  v'  +  -(y'  -  y")  - 
a 


1  .  «  +  T-jt  , 

- f  H - n  H - -// , 

I  -fa  1  -f  a  a  1-fo 


(6) 


y 


=  ir  +  - 


,  a(l-rw) 

-(  H - : - t’  -h  - 


(7) 


14-0  1  4-  a  l+o 

Average  inflation  exceeds  the  optimal  rate  of  inflation  tt*  by  ^(/y*  —  ijn)  reflect iug 
the  well-known  inflationary  bias.  Average  (log  of)  output  equals  the  (log  of)  natural 


output.  Different  t  nil  is  par  ei  icv  regimes  rn  and  ry  do  not  have  an  impact  on  the  average 
levels  of  inflation  and  output.  However,  transparency  influences  the  variability  of  the 
macro  variables  and  has  opposite  effects  on  inflation  and  output  variability  Under 


transparency,  expected  inflation  varies  with  the  shocks  /i  and  v.  Higher  variability  of 
inflation  expectations  then  transmits  to  higher  inflation  variability:1’2 


Var  [7tI-7V] 


Var  [7rll  Tv] 


4- 


2a  +  1  2 


(8) 


Var  [7rr,rl]  =  Var  [7rr,T  °] 


2o  +  I  2 

(»*(!  +o)*V 


(9) 


In  contrast,  transparency  involves  a  stronger  co-i novel lieiit  of  inflation  and  private- 


sector  inflation  expectations  because  the  information  on  target  shocks  is  symmetric 


According  to  (1).  the  resulting  lower  variability  of  the  inflation  expectations  error 
under  transparency  leads  to  lower  variation  of  output  around  its  natural  level:11 

11  Sec  appendix  A. I  for  the  derivation  of  the  policy  outcome.  The  results  are  similar  to,  e  g.. 
Demcrtzis  and  Hughes  Hallol  (2007). 

12See  appendix  A. 2  for  a  comparison  of  variances 

1  *The  expectations  error  is  given  by  tt  —  tt&  =  1  4-  ~  T+7^f-  ^or  lralLS,Parel,cy  of 

both  targets  the  error  is  independent  of  the  period  shocks  to  tin*  targets  and  ils  variance  is  smaller 

compared  to  nil  other  transparency  regimes  (rw,  ry). 
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I  III) 


VV„.  [,/— ]  - 

l'"'-  [yr-‘]  =  l-  W-''}-irhv^ 

5  Stage  1:  Delegation  solution  and  transparency 
regime 


Thr*  analysis  of  the  endogenous  choice  of  (lie  delegation  solution  (\)  and  (In'  tranv 
pareuev  strategy  ( r r,  ry)  is  based  upon  the  ex  ante  expected  losses  of  the  monetary 
authority  and  society  in  stage  2  Due  to  the  sequential  interaction.  we  again  derive 
the  equilibrium  strategies  by  backward  induction.  Given  a  delegation  solution  \. 
the  monetary  authority  determines  its  trausjwireiu  \  strategy.  Society  decides  on  the 
delegation  solution,  anticipating  the  strategy  of  the  monetary  authorits 


5.1  Choice  of  the  transparency  regime 


The  objective  function  of  the  monetary  authority  in  stage  1  (ex  ante  expected  lovs) 
is  derived  b\  inerting  (6)  and  (7)  in  (3)  and  applying  the  ex  pect  at  ions  operator  (stv 
Appendix  B.l ): 


nliin.  ,1  r  1  «(t,  -  1)*  ...  ,  1  (t»  +  t  )1  , 

Ell  [TW%TV  =  /  4- - I7f.  + - — 

1  '  *  vn  J  2  1  To  ‘  2  n(l  To)  " 


(12) 


with  /  =  5  (^)  (//’  —  i/‘)2  T  Comparing  exported  losses  for  different  trans¬ 

parency  regimes  reveals  that  the  monetary  authority  always  prefers  transparency  of 
the  inflation  target  and  opa<  it\  of  the  output  target  (rT  =  I  and  r,t  =  0).  Even  though 
the  transparency  of  targets  increases  inflation  variability  and  decreases  output  van 
ability  relative  to  opacity,  both  effects  are  beneficial  for  the  central  bank  in  tin*  c  ase 
of  the  inflation  target.  In  contrast,  both  effects  are  detrimental  in  the  rase  of  the 
output  target.  In  sort ion  (i  these  effe<  ts  are  discussed  in  detail  Hence,  independent 
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of  the  choice  of  y  by  society  the  monetary  authority  decides  on  announcing  the  infla¬ 
tion  target  and  on  concealing  the  output,  target.  The  preferred  order  of  transparency 
regimes  is1'1 


f?[/r,,( i,o)]  <  (£;[r(o.o)],£;(r(i,i)]}  <  E[im( o,i)]. 

5.2  Choice  of  the  delegation  solution 


(13) 


The  appointment  of  the  monetary  authority  by  society  is  based  on  the  minimization 
of  the  expected  social  loss  which  is  given  by  (see  Appendix  B  2) 


r„)]  =  h+- 


I  <»''( rt  +  r*)2  +  f»*(l  -  Tn)'J 


(1  +  oP 

+  T„)'2  +  (1  -  Ty) 


(11) 


2  V  (1+a)2 

with  li  =  5  (^  +  1  j  (y'  —  ij ")2  +  |  )  oj-  As  previously  shown,  the  central 

bank  practices  transparency  of  the  inflation  target  and  opacity  of  the  output  target, 
independent  of  society's  delegation  solution.  As  a  consequence,  society  minimizes 
the  welfare  loss  /?(/*(!,())]  by  choosing  the  locally  optimal  delegation  solution,  given 
the  monetary  authority  implements  its  preferred  transparency  strategy.  Minimizing 
E[t*(  1  0)]  with  respect  to  \  yields  the  equilibrium  condition  for  the  delegation  solution 


or  -  .v")2 


1  +  nA 


2  °W(\  ~  1)  2 
=  — - TTTZ<!t 


15) 


\3(oM)2  (l  +  x«A,):l  (1  4-  \aAf)3  f* 

hi  optimimi.  the  marginal  gain  from  higher  effective  conservatism  which  results  from  a 
lower  inflationary  bias  and  a  lower  effect  of  uncertainty  of  the  output  target  on  social 
welfare  equals  the  marginal  costs  resulting  from  higher  output  variability.  Equation 
(15)  is  only  satisfied  when  the  marginal  cast  term  on  the  light  is  positive.  This  is 
only  true  for  \  >  I;  i.e.,  society  appoints  a  central  bank  which  is  more  inflation  averse 
than  society. 


I4Sce  Appendix  (M.  Tim  order  between  £[/"’((),  ())]  and  1)]  depends  on  whether  the  degree 

of  effective  conservatism  exceed*  or  falls  short  of  \  =  ^7  ^1  -f  \j\  +  . 
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6  Discussion  of  the  results 


Under  delegation,  the  equilibrium  of  the  endogenous!)  chosen  delegation  solution 
mid  transparency  regime  is  characterized  by  an  effectively  conservative  central  bank 
(\  >  1)  as  \v(dl  as  trausparetic\  of  the  intiatiou  and  opacity  of  the  output  target 
In  order  to  determine  the  welfare  effects,  tin*  equilibrium  1ms  to  be  compared  to  the 
globally  and  socially  optimal  combination  of  effective  conservatism  mid  transparent  y. 
given  that  monetary  policy  Ls  delegated  Using  (14)  and  comparing  the  expected  loss 
of  society  for  different  rn  and  ru  reveals  that  society  prefers  either  transparency  or 
opacity  of  hotli  targets: 

=  |  f,1,  ^ j  \  •  U6) 

with  \  —  1  +  yj~\  +  1  r*  Hence,  under  delegation.  the  globally  optimal  solution 

for  society  is  characterized  i>v  a  delegation  solution  which  is  accompanied  by  either 
trauspareiK  v  or  opacity  of  both  targets.  Consequently,  the  equilibrium  strategy  does 
uot  represent  the  sot  ial  optimum  under  delegation. 

Figure  2  exemplartly  displays  the  ex  mite  expected  social  loss  for  each  possible 
transparency  regime  (r*,  ry).  The  figure  represents  the  cast*  where  the  social  optimum 
under  delegation  is  characterized  by  opacity  of  both  targets  ( tk  —  0,  rM  —  For 
degree's  of  effective  conservatism  below  \  society  prefers  total  opacity.  Beyond  \ 
total  transparency  yields  lower  expected  social  losses.  The  transparency  strategy 
practiced  by  the  monetary  authority  (t*  =  \.ry  =  0)  is  outperformed  either 
total  transparency'  (\  >  \)  or  total  opacity  (\  <  \)  The  loss  in  the  equilibrium 
combination  of  delegation  and  transparency  the  minimum  of  the  continuous  black 
line  is  larger  than  m  the  social  optimum  under  delegation. 

,fiSoe  Appendix  C  2 

"’Tiic  figure  inhum'd  on  .simulations  of  the  above  model  for  tile  pununrters  values:  j/*  y"  —  af  I 
nj.  =  1.5  mid  rr ‘  -  2  and  olf  -  1.2 


Figure  2:  Opacity  of  both  targets  as  soc  ial  optimum 


0  6  1.4  2.2  J.O  VS  4.6  5  4  6.2  7  0  7.K  K.6  9  4 

effective  mnscrv  atism 

—  — Lxpcclcd  Los*  Society  (1.1)  Lxpeeted  Loss  Society  (0.0) 

L s peeled  Loss  Soc icty  (1.0)  ......  hxpcvtcd  Lost  Society  (0. 1 1 


So  far.  we  have  shown  that  there  is  a  conflict  between  the  preferred  transparency 
regime's  of  society  and  the  central  bank.17  In  the  following,  we  analyze  in  more 
detail,  how  and  why  the  preferred  regimes  differ  As  shown  above,  transparency  of 
the  inflation  target  decreases  output  variability  relatiye  to  opacity.  This  effect  is 
beneficial  for  both,  the  central  bank  and  society.  Under  transparency;  i.e  ,  symmetric 
information,  shocks  to  the  inflation  target  do  not  cause  inflation  expectation  errors 
and,  thus,  do  not  alter  output,  (variability).  The  output  targets  of  the  central  bank  (y) 
and  society  (y*)  are  independent  of  inflation  target  shocks.  As  a  consequence,  lower 
output  variability  results  in  lower  expected  loss  and  transparency  is  beneficial.  In 
contrast,  even  though  a  transparent  inflation  target  unequivocally  increases  inflation 

17 All  qualitative  results  in  this  paper  are  not  sensitive  to  changing  the  structural  parameters  of 
the  model,  e.g.  a  different  slope  of  the  Phillips-cnrve  which  is  normalized  lo  1  in  our  model. 
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variability  this  effect  is  detrimental  for  society  but  heuelirial  for  theeeiitral  bank  For 
the  latter,  an  inflation  target  shook  under  transparency  pushes  aottml  and  targeted 
inflation  in  the  same  directum  and  to  the  same  extent  (see  (6)  for  tk  —  1 )  As  a 
result,  the  deviation  from  the  target  is  not  affected  by  the  shocks  Higher  inflation 
variations  under  t ransjiaieney.  thus,  an*  accompanied  by  lower  variations  in  deviations 
from  the  target  than  under  opnrity,  Expected  central  bank  loss  is  lower.  However 
society's  expected  loss  increases  because  a  target  shock  alters  inflation  1ml  leaves  the 
social  target  tt*  mu  hanged.  The  resulting  higher  variubilily  of  target  deviations  vields 
higher  expected  social  loss. 

\\  it  It  regard  to  output  target  shocks,  the  inflation  variability  elfect  of  trausparem  n 
is  detrimental  for  the  central  bank  and  society  Shocks  to  the  output  target  lemi  the 
inflation  targets  (n  and  7r" )  muilFected  but  lead  in  higher  inflation  variability  tinder 
transparency  (see  (0)  for  7\  =  I).  Hence,  inflation  fluctuations  around  the  target 
are  more  pronounced  implying  higher  expected  loss  Tin1  output  variability  elfeti  is 
now  beneficial  for  society  but  detrimental  for  the  central  bank.  Revealing  the  output 
target  yields  inflation  expectations  errors  which  are  not  sensitive  to  target  shocks. 
Under  transparency*,  output  is,  thus  independent  of  the  shocks,  for  the  central 
bank,  shocks  induce  fluctuations  of  the  central  bank’s  output  target  which  leads  to 
higher  variation  in  target  deviations  and  highe  r  expected  Iojw  So<  iety's  output  target 
remains  unaffected  under  transparency.  Thus,  target  deviations  v.ir\  less,  implying 
loyver  expected  social  costs.  \s  a  result  of  all  effects,  the  eentral  bank  always  benefits 
from  transparency  of  the  iiillat  ion  target  and  opacity  of  the  output  target  Incontrast 
society  always  faces  a  trade-olf 

The  conflict  between  the  socially  optimal  and  the  chosen  transparency  regime  can 

lKNote,  that  society’s  trade-off  Ix'twwjn  transparency  and  opacity  is  identical  for  both  targets  Iil 
other  words,  \  is  the  threshold  level  trf  effective  conservatism  which  exactly  cancels  out  I  lie  inflation 
himI  output  variability  elfects  for  both,  the  inflation  I  Argot  and  the  output  target  shocks  (see  appendix 
C  2). 


1)0  triggered  by  two  differences  in  the  objective  functions  of  society  and  the  central 
bank.  First,  under  delegation,  the  central  banks'  targets  are  subject  to  shocks.  Sec¬ 
ond,  the  central  bank's  relative  weight  on  the  targets  differs  from  the  preferences  of 
society.  In  order  to  separate  the  effect,  we  analyze  the  case  a  =  oA/;  i.e.,  the  central 
bank  and  society  attach  the  same  relative  weights  to  the  targets  (\  =  1)  but  the  cen¬ 
tral  bank  has  private  information.  Because  society’s  threshold  level  for  transparency 
is  always  greater  than  1  (\  =  1  4-  yj  1  4-  l/oA/),  opacity  will  be  socially  superior  in 
this  case.  Only  or  >  «A/  limits  the  social  costs  of  transparency  and  a  transparent 
regime  may  become  desirable.  Making  the  central  bank  more  inflation  averse  in¬ 
creases  its  costs  of  inflation  variance  relative  to  output  variance.  This  in  fact  alters 
society's  trade-off  with  respect  to  transparency.  As  evident  from  equations  (8)  to 
(11),  a  higher  relative  target  weight  or  mitigates  the  detrimental  inflation  variability 
effects.  In  contrast,  the  beneficial  output  variability  effects  are  more  pronounced. 

The  above  findings  have  some  interesting  implications.  One  policy  implication  of 
the  model  might  be  that  duo  to  the  strong  conflict  between  the  preferred  strategies 
by  society  and  the  central  bank,  the  choice  of  the  transparency  regime  should  be  part 
of  the  delegation  solution  of  society  This  solution  would  solve  the  conflict,  but  it 
would  require  credibility  of  such  an  arrangement;  i.e.,  central  banks  do  not  deviate 
from  such  a  regime  in  the  policy  implementation  process. 

Another  prediction  of  the  model  is  that  central  banks  always  choose  to  publish 
inflation  targets  and  conceal  output  targets.  Traditionally,  central  banks  did  not  pub¬ 
lish  inflation  targets  which  is  at  odds  with  the  models  prediction.  However,  especially 
in  times  of  more*  independent  central  banks,  transparency  has  become  a  necessary  con¬ 
dition  for  the  accountability  and  the  credibility  of  central  banks.  Many  central  banks 
have  increased  transparency  in  the  recent  past  (Blinder  ct  a!.,  2008).  Today,  many 
central  banks  publish  inflation  targets  rather  than  output  targets  (Gcraats,  2006).  A 
prominent  example  is  the  HCB  which  has  a  transparent  inflation  target  of  below,  but 
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ckxsc  to  2%.  There  is,  however,  hardly  any  information  on  the  output  target.  The 
analysis  of  Fry  et  al.  (2000)  reveals  that  59%  of  the  central  hanks  in  their  sample 
publish  explicit  inflation  targets. 

Many  central  banks  have  often  been  accused  of  being  too  secretive.  A  prominent 
example  is  the  ECB  (Buiter.  1999;  Svensson.  2002)  However,  our  model  implies  that 
a  central  bank  can  also  be  too  transparent  In  the  case  of  total  secrecy  minimizing 
social  costs,  the  predicted  central  bank  behavior;  i.e.,  the  publication  of  irritation 
targets,  is  socially  sub-optimal. 

In  our  model,  inflation  and  output  variability  effects  are  the  only  determinants  of 
the  desirability  of  transparency.  Of  course,  we  do  not  claim  that  our  model  captures 
all  motives  for  transparency.  The  literature  discusses  a  variety  of  drift  rent  motives 
Milton  Friedman  suggested  that  by  far  and  away  the  two  most  important,  variables  in 
their  loss  function  are  avoiding  accountability  on  the  one  hand  and  achieving  public 
prestige  on  the  other*  (quoted  from  Fischer,  1990.  p.  1181).  Avoiding  accountability 
may  imply  that  central  banks  choose  to  be  opaque.  Applying  the  theory  of  bureau¬ 
cracy  to  the  ECB  Forder  (2002)  argues  that  central  banks  pursue  their  own  goals  as 
maintaining  independence,  prestige,  maximum  discretion  and  avoiding  blame  for  fail¬ 
ure.  This  may  lead  the  FCB  to  ambiguous  communication  and  intransparency.  Dnuvr 
and  Eichengreen  (2009)  also  argue  that  transparency  can  go  too  far  and  central  banks 
might  he  subject  to  pressure  from  different  interest  groups  and  their  independence 
might  be  challenged.  Contrarily,  a  Niskancu  type  of  argument  of  budget  maximizing 
worrld  imply  that  central  banks  tend  to  maximize  transparency.  Through  the  prepa¬ 
ration  of  reports  and  the  excessive  communication  with  the  public  central  bankers 
may  try  to  maximize  the  size  of  their  institution.10 
l!>See  IterRer  et  til  (2000),  p  (i  in  the  context  of  Central  bank  independence 
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7  Conclusion 


In  this  paper,  we  applied  a  simple  neoclassical  time- inconsistency  framework  in  which 
monetary  policy  is  modeled  as  a  two-stage  game  between  the  private  sector  and  the 
central  bank.  In  the  first  stage,  society  first  chooses  the  delegation  solution  (effec¬ 
tive  conservatism)  and  the  appointed  central  hank  then  determines  the  transparency 
regime.  In  the  second  stage,  monetary  policy  is  conducted.  We  show  that,  in  a  model 
with  stochastic  policy  targets  and  asymmetric  information,  the  transparency  regime 
chosen  by  the  inonetarv  anthoritv,  which  the  model  predicts  to  be  more  inflation 
averse  than  society,  does  not  coincide  with  the  regime  preferred  bv  society.  Inde¬ 
pendent  of  society’s  choice  of  the  degree  of  effeetive  conservatism,  the  central  hank 
practices  transparency  of  the  inflation  and  opacity  of  the  output  target.  However, 
society  either  prefers  transparency  or  opacity  of  both  targets.  The  results  imply  that 
there  is  a  strong  conflict  between  socially  optimal  and  practiced  transparency  regimes. 
As  a  conclusion,  the  choice  of  the  transparency  regime  should  he  part  of  the  optimal 
delegation  solution. 

While  many  central  banks  have  often  been  accused  of  being  too  secretive  our 
results  imply  that  central  banks  ean  also  be  excessively  transparent.  Furthermore, 
the  model's  prediction  with  respect  to  the  publication  of  targets  is  in  line  with  the 
observed  behavior  of  many  central  banks.  In  practice,  most  central  banks  seem  to 
have  transparent  inflation  targets  but  conceal  other  targets  (Geraats.  2006). 
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Appendix  A:  Derivation  of  equilibrium  monetary 
policy  outcome 

Appendix  A.l:  Derivation  of  equilibrium  inflation  and  output 


Inserting  aggregate  supply  (1)  in  the  loss  of  the  monetary  authority  (3)  and  differen¬ 
tiating  with  respect  to  inflation  yields  the  first-order  condition 

o(tt  -  7r)  4  y"  -  y  4  tt  -  tt*  4  f  =  0.  (A.  I ) 


( 1  4  (i  )tt  =  a?r  4“  y  -  </'  +  n*  -  i. 


(A. 2) 


The  private  sector  forms  rational  inflation  expectations  (i  e  E[n]  =  tt' ).  given  the 
information  on  the  policy  targets  (4)  and  (5).  Inflation  expectations  can  be  calculated 
as  follows. 

(1  +a)E[n]  =  aE[ii\  4-  E[y]  -  if  4-  E[ne]  -  £[e].  (A. 3) 


( 1  4-  o)7Tr  =  07T*  4  (\Tnr  4-  /y*  4  Tun  -  if  4  n* ,  (A.l) 

/T*  —  7r*  4  ~~ ( ?/ *  if)  +  T„v  4  -ry/i.  (A. 5) 

tt  o 

Inserting  inflation  expectations  in  (  \.2)  and  using  7r  —  7r*  4  (  and  y  =  y *  4  //  yields 
inflation  in  equilibrium: 


(1  4-tt)7T  =  07T  +  y  —  tfn  4*  7T*  4 - (</’  -  y”)  4-  7+0  4-  —  Ty/I  -  f.  (A.fi) 

M  o 

( 1  4-  o)7T  =  o(7T*  4  v)  *4  //’  4  y/  -  if  4  7T*  4  -(/y*  -  iy")  4  7+r  +  -r„/i  -  f,  (A. 7) 

o  <i 

,  r  .  I  .  nx  1  o  +  rff  1  n  4  r. 

Jr ri  *  =  *  +  -(y  -  y")  -  y—  €  +  -t—  t'  -4  -  — (A.S) 
a  I  4-  a  1  +  o  o  1  4-  o 

Calculating  unexpected  inflation  and  inserting  in  the  Phillips-curve  (1)  yields  equilib- 
rium  output: 


1  n4r,  1  a  4-  tu  1 

TT  -  7T  =  — — — f  4— - V  +  -— - “//  —  7+t - Tuy.  (A.l)) 


1  4-  (*  l+o  o  1  +  o 

,  1  .  o(l  ~Tn)  I  -  T„ 

7T-7T  =-- - (  +  — - - (’  +  - - -ft, 

I  In  l+o  I  +  (i 


(A.  it») 
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„  „  Or(  1  —  TW)  1  —  Tu  1 

y  =  »"  +  ir-arfc  +  f  =  .i/»  +  K—  <’  +  -  ——( +  f. 

1  4*  a  1  +  o  1  +  a 

r  r  r,  O  l*(  1  “  T*)  1  —  To 

;/  '•  v  =  y  4-  ■rTT<  +  \  :  -  >  + 


1  +  o 


1  +  n 


1  +  o 


(A. 11) 
(A.  12) 


Appendix  A. 2:  Variance  of  inflation  and  output  under  differ¬ 
ent  transparency  regimes 

Under  the  assumption  of  lineor  related  shocks:  i.e.,  zero  covariance  the  variance  of 
equilibrium  inflation  (see  (fi))  is  given  by 


Var  hT'-T'\  =  V 


.  1  ♦  „*  1  O  H-  TV  la  +  r, 

ar  +  -(?/  “  !/  )  “  ■; — ; — — f  +  t  .  v  +  - 


Var  [tt^I  = 


1 


1  + o  l+o  n  1  +  n 
3  (»  +  r»)2  .2  .  1  (ft  +  rv)2  .a 


1/i  •  (A.  13) 


(1  +«?'«  +  (1 +  «)*“"  ’  «*  (1  +tt)2 

Now,  the  difference  in  inflation  variance  between  a  transparent  and  an  opaque  inflation 
target,  can  be  calculated  as 

Vor  [,'•*]-  -  (iJ 


%***. 


(A.  14) 


*  2  1  (»  +  Tvf  A 

(1+r*)2'7'  r.2  (1+a)*  VA,1j 

(  1  _2  ,  ft2  _2  .  +  (»  -I-  r>)2 

Ul  +  o)2  '  (l  +  n)2  '  o2  (l+o)*  •') 


2ft  +  1  -2  „ 

- >  0 


(1  +  ft)2 

Si  mi  lardy,  the  difference  in  inflation  variance  between  a  transparent,  and  an  opaque 
output  target  is  given  by 


( 


l 


(1  +  n)2<7'  +  (1  + 


(ft  + 


TV)2  1  dl 

a)2  "  «*(l+o)a  V 


1  2a +1  2  „ 

T,<  >  0. 


The  variance  of  output  is 

Var  [yr*,rr]  —  Var 


a1  ( 1  +  o)2  '* 


„+  ft 

l+o  1 +  a  1 +  n  f 


(A. 17) 
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Var  [yf^\  = 


o 

(1  +  ft)2'  *  ( 1  +  o) 


n2(l  -  ry)2_.2  (1  -  tu)2  2 


(A  18) 


0+n)2  " 

Output  variability  differs  between  a  transparent  and  an  opaque  inflation  target  fu 
cording  to 


'  l(TT7o^  +  (TmT)7  '  ^  uTTo^'j 


(1  +  a)2  '• 

and  between  a  transparent  and  an  opaque  output  target  according  to 

[v-'l  -  v„ 

/  f»2  2  02(I  —  Tn)2  .j  1  A 

~  VO  +o +  (i  +  op  +  (i  +o)2<7,7 


Var  I 


(A  20) 


1 


(1  +  o)2  " 


K  <  0 


Appendix  B:  Derivation  of  ex  ante  expected  loss 

Appendix  B.l:  Derivation  of  the  ex  ante  expected  loss  of  the 
monetary  authority 


First,  the  period  loss  is  obtained  bv  inserting  equihbiimn  inflation  (G)  and  output  {7 
from  stage  2  in  the  loss  function  of  the  monetary  authority  (3): 

....  .  .  1  /  .  1  /  *  ,, .  1  Of  +  Tr  1  ft  +  Ty  \ 

1  =  ,.n  i  +  -(y  -  U  )  -  — -t  +  — —  r+  II  -  IT) 

2  \  a  1  +  o  1  +  ft  n  1  +  n  ) 


o(\  -  rr)jt  +  1  - 


Ty  -\ 

«  J 


(B.l) 


l+o  1 + a 

Using  fj  =  y*  ■+•  /{  and  tt  =  tt*  +  <\  rewriting  and  applying  tin4  expectations  operator 


yiek  Is 


E(r(r.r.)|  .  i„E 

/  I  ,  .  „V  1  1  -  Tt  1  ft  +  T„  \* 

wy  +,/  i+o,,+„  i+od  J 

[fif“  — »*  +  * f + — Tw)v  (rr"Ml 

\  1+0  1+0  1  +  ft  / 
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Under  the  assumption  that  shocks  have  a  mean  of  zero  and  are  nncorrelated  (£'[<’//]  = 
0.  E[f[i]  =  0,  E\ev]  =  0)  \\e  obtain  (^illation  (12): 


GIHn.r,)]  = 


\:y-^i+h+ «F 


1  1  (o  +  T^2 

2a  (1  + 

1  0»(1  -  TW)» 

2  (1+nF 


2  (1+q)2 

1 


^STTTT+M- 


■Elf2 


(;/'  -  v"f  + 


i 


21  +  o 


1n(rT-  l)2 
2  1+n 


2(o  +  r„)2  , 
2  o(  1  +o) 


(0.2) 


Appendix  B.2:  Derivation  of  the  ex  ante  expected  social  loss 


Inserting  equilibrium  inflation  (6)  and  output  (7)  from  stage  2  in  the  social  loss  func¬ 
tion  (2)  yields 


E(r„,  Ta) 


1  A/ /  1 ,  *  „*  1  «  +  7v  1  a  +  r„  \ 

^  -  //  -  >f)  -  T—f  +  t, — v  +  — — ~t' 

2  \o  1+n  l  +  o  o  1  +  o  / 


l+o 


f  +  -rr— +  -t— +' 


1+0 


1  +o' 


(B  3) 


Applying  the  expectations  operator  and  taking  into  account  that  the  zero-mean  shocks 
are  nncorrelated  we  obtain  equation  (11): 


^)1  = 


+\E 


(  1 ,  .  1  .  <«  +  t„  .  1  « +  rf  ^ 

U("  ~y  _  TT«f  +  T+a"'  +  a  1777'' J 
(>-»•  +  -  +  «l^lAv+Lzl*>l) 

\  l+o  1+0  1+0/ 


(B.4) 
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In' 


fcT(Wy)]  =  ^ 


iu  ,  2  1  aA/  .  ^  1  aAI(a  +  r*)*  2} 

■  2^<"  ~U)  +2(TT^£|<'l  +  2  a+ffl"  fc|,’1  + 


1  oA/  (or  +  ry 


2  rrs  (l+a)a 
1<»2(1  -  »v)S  ,  ,,  1(1  -  T„f  , 

+2  (!+«)*  E[r]+2jn^E[,,] 


^(T'-T')1  =  K^+1)<!/‘~!,")"+KfrT^)a' 


lft*#(o  +  rr)-  +  o-’(l  -  t.)2  2 

+  2 - (TTiT)2 - *• 


+  J.  I  S(ft  +  Tv)2  +  (!  -  ri'J 


(1  +«)'•* 


(B.5) 


Appendix  C:  Preferred  transparency  regimes 

Appendix  C.l:  Preferred  transparency  regime  of  the  monetary 
authority 

The  ex  ante  expected  loss***  of  the  monetary  authority  [see  equation  (12)]  for  different 
transparency  regimes  (^,rv)  are  given  by 


fcini.i)] 

1  1  +  a  2 

■  /  +  2  „  < 

(C.l) 

£•[/*"(  I,0)| 

.  1  o  2 

=  /  +  21  +  «^ 

(C  2) 

E(r(o.  i)] 

,  1  o  o  1  1  -t-  a  > 

=  /+21+(,ff'+2  o  < 

(0.3) 

£•[/•"«).  0)1 

,  la  o  .. 

=  /+21+o^+UnV 

(C.4) 

Since  <  -^<7*  mul  >  0,  equation  (13)  holds  anti  the  monetary  authority 

strictly  prefers  transparency  of  the  inflation  target  and  opacity  of  the  output  target 
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independent  of  the  delegation  solution: 


/v[r(i.o)l  <  {/-;[/m(o,o)],  E[im( i  i)]}  <  u[r( o, i)].  (c.5) 

Appendix  C.2  Preferred  transparency  regime  of  society 


The  ex  ante  exported  social  losses  [scv  equation  (14)]  for  different  transparency  regimes 
(r*.,  Ty)  are  given  by 


t’H  1.1)1  =  *  +  +  5^7^- 

(C.C) 

Wl i.o)l  -  +  + 

(C.7) 

lV  ,  ,  1  a2(  1  +  aAr)  -i  law  2 

£[/((U)1  =  /,+  2  (l+«)2  ^+2«^** 

(C.8) 

...  .  la2(l+aA/)  2  1(1  +tvA/)  2 

E|'MI  -  "  +  3  «+„>■  *  +  2 <l  +  „). < 

(C.9) 

Comparison: 

1.  £■[/’(  1, 1)]  <  E[;-(1,0)1  if 

nM  __  (l  +  oA') 

«2  <  (l+o)2 

(C.  10) 

with  o  =  \a*1 .  Solving  for  \  yields 

V  >  V  =  V 1  +  i' 

(C.ll) 

2.  E[ni,l)J  <  £[/’(().  1)]  if 

»/  ,  (1  +o'')f3  a*'  ,  (1  +o'w) 

(C.12) 

(1  *f  Or)2  o2  (1  T  o)2  * 

The  above  condition  equals  condition  (C  10).  Consequently: 

x>*=/1  +  i- 

(C.  13) 
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3.  £[/*(  !.  11]  <  Ej/'fO.O)]  if 


nA/.i  ,  <*W  -i  _  «2(l  +«")  *  (I  +<'•'')  , 

°  "  Is  "  TiT^-  '  TT^To7 
(  \ 


M  (1+»»W)0J 

(l+<»2 


\ 


rr~  < 


(1  +  ttsi)  <ru 

(1  +  <i)z  (i- 


.7? 


Since  cr* .  a*  >  ()  condition  (C  lb)  is  only  satisfied  if  A  <  ()• 

M  (I  +>1 _  „ 

"  -  (i  tor-  <0 

Tilt*  above?  condition  equals  condition  (C.  12).  Consequently 


(C  1  I) 


(C  l'l) 


(C  10) 


(CMT) 


4  E[/"(0.  ())]<£[/-(  1.0)]  if 


0M  >  U  f  nA/  )o2 


(l  +  ft)2 

The  above  condition  is  inverse*  to  condition  (C  12).  Consequently 


\  <  \ 


V -/i+J- 


[C  IS) 


(C  Id) 


5.  £[r((),())|  <  E\l*{().  1)]  if 


ow  (1  +nM) 


O2  (l+o)2‘ 

The  above  condition  is  inverse  to  much l ion  (C.  10).  Consequently 


\  <  \ 


(C  Jib 


(C.2I ) 


The  above  conditions  determine  the  ordering  of  transparency  slrategies  with  respet  i 
to  social  welfare  as  shown  in  equation  (lb). 

rtrjfw»»»i,T..r,)IE[/*(r„r<))  =  |  ^  ^  .  (C.2J) 
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